[Use of spectral characteristics of ryodipine in the study of dihydropyridine receptor complex of neuronal membranes].
A fluorescent dihydropyridine (DHP) derivative, ryodipine, was used to study structural characteristics of the DHP-sensitive Ca-channels in nerve terminals (synaptosomes) isolated from the rat cerebral cortex. It was found that an inductive resonance energy transfer from membrane proteins to ryodipine occurred in synaptosomal membranes. Two groups of membrane proteins differentially accessible to ryodipine were found by quenching of their own fluorescence. The percentage of group I proteins (20%) whose fluorescence was quenched by up to 1 microM ryodipine, was increased by 50% upon K(+)-depolarization and remained unchanged upon the addition of 100 microM Ni2+, whereas the addition of 100 microM Cd2+ prevented the increase induced by K(+)-depolarization. Nifedipine and nicardipine competed with ryodipine for the DHP receptor as evidenced by the change in percentage of group I proteins. The percentage of group II proteins (50% at 10 microM ryodipine) remained unchanged during various functional alterations of the synaptosomal membranes. Model experiments on proteoliposomes demonstrated that binding of ryodipine to synaptosomal membranes was due mainly to the hydrophobicity of DHP but not the ligand-receptor interaction. Nonetheless we that the membrane proteins-ryodipine system could be a qualitative test for the functional state of DHP-sensitive Ca-channels.